-f/' /-/^ 



II : Answer twc (2; auest'ons fro.Ti this part. Show a": I work. Each 

- ,uest,=n ,s wort, fifteen M.; Pcnts. ^^ ^f -i^/^ 

Given: £,< -5x -24:- -7x +10 =0 V^/ -X ..t/ ->r ^n 

■4- •+ "^ "V- .+ M 7 

A. 1.' Find the maximum number of real positive roots . ( 2 : ^ <- 

Find the maximum, number of real negative roc 



^6-70fc' 



B. F 



md all possible rational roots. '"-^VVn < tf-^ fffP ) J 
f the possible rational roots f^nd ' / ' 



X 



1. The upper bound (1, 

2 . The lower bound ( 1 ) 

Solve the equation com.pl etely 



mple>. numbs 



2. Using the pr-nciple of mathematical induction to show that the 
following form;ula is valid for all natural numbers. (15) fi 

hir-'f,/2 * 1/15 . 1/35 . ... * 1/(4n-'-,) = n/(2n+ir l4 M j i ^«J^/ 

3. Find all the cube roots of -27- and place your answers in \^ 
rectangular form. (15) \ 



Given the equation: 4x +y +Sx -2y -^-1 = 
Write the name of the graph. (1) 
Find the coordinates of the center. (3) 
Fmd the coordinates of the foci. (3) 
Find the coordinates of the vertices. (3) 
Graph the curve. (5) 



c 



A 






%wv^. 



i 



* Find the sum cf the 
first 1000 terms in the s-q'^^n--^ 
1,2,3, 



"© 



^ Find the sum cf the 
five terms of 






-1/2 + 3/10 - 





r/fr ^ 



->■ Find the indicated term for 
the geometric sequence given 

'^ 

2/3,4/9,8/27,... 



'yi^the indicated term in 
hmetic sequence. 



'^) 






/ 



. 11 , 16,21 , 



.-SO/ 

100 / 




S". Determine the geometric sum. 
9/10 + 9/100 + 9/1000 +. . . 




^ .Determine -the first term of 
an arithmetic sequence in which the 
common difference is 5 and the sum^ 
of the first 38 terms is 3524 7- <" 



^s^i^maWi] 




it' 1,4 



ij^ IL 



! } ^ 



' ■ - ^ijc^ 



■~U ) 



'/f' 



I - T(2ccy^^'c- 



u^ 



I 



^^^M)mM 







(/.If //,■ / 



.,% 



vA'VxfA 3^a)- ^t^^^A^/ 







7xf( 






X -Ax // / 



y 



i.--. -^6 1 ,^,./ 












(i.'t^ ^'n 



^A 






\ -:^. % % u 5( /^ 






f- ^"": A 

\ \ X 'i J^ •' _„,„„ ^ 



^ ^jJd ^it^/^^^^^^j^ 






^'S-./i 



y-L^- 






h)IUj cdi vC ..vr^ 



I 






' 'f' T 



V; 



m^ yjzJim 



Abraham Baurr.e: 



Mathe'matics Department 
Dr. R. Rothenberg, APS 



Final Examination - ME31 
January 19 90 

Fart. I : Do all problems. Questions 1-10 four (4) points each. Questions 
11-15 six ( 6 ) pc 1 nts each . -7 /' ,. 

-// s .^ 



1. If g(x) = X - 4. find 9 , the inverse of g(x 

2, What is the multiplicity of 






/ 



i tJ 



3 as a factor of ^. ^,. 






3. What 13 the quotien,t and remai nder jvhen x + 2x -^2x -x -^2 'is di vi ded 

4. Write a polynomial' equation of lowest possible degree with real 
coefficients two of whose roots are -2 and 4 -31 . 

5. Find the product of 4(cos 105°+ ■ sin las') X 2(cos 75°^ i sin if). 
Place your answer in rectangular form. 

6. Find the eighth term in the expansion of (3x - )r ) . 

7. Find the sum of this infinite series 2/3, -1/3, 1/6, -1/12,... 

3. What is the sum of the first 20 positi/e, non-zero multiples of 4? 



ai y= ± 4x b) y^ -(l/4)x c) y^ + 2x d) y^ tf/2) ■' 

10. Write the equation of a parabcla whose verte>; is the or': 
whose equation of the directrix -is x-3 = 0. 

Questions '.1-15 are worth 5 po'nts each. Answer a"! ■■ pirts. 

11. Find the domain and range for f -{(x,y)| y- \/z5 - x*^ } 

S 3 

12. Fmd tiie sum and the product of all the roots x - 2x -s>; 

_ 7 

13. Use DeMoivre's I'hecrem to find (-y'j -1) . P-ace answer 
rectangular fc-m. 



Find the coordinates o* th 
described by this equation 



center and the radius ot 






major a:- 1 s , tne cocromates or" the -^ 
ellipse descibed by this equation. 



(T How many terms of the A. P. -5, -1, 3, . . . must be added to give a sum of 
■•'' 400? 

Si Find the sum of all positive integers less that 200 that are multiples of 7. 
i\^ Find the first two terms of an A. P. in which the third term is 14 and the 
'-■^ ninth term is - 1 . 
uj For what value(s) of t will r - 2, 2r - 6, and 4; - 8, in this order, form 
■' an A. P.? 

_5- For what real value(s) of k (if any) will - 1 be the arithmetic mean of k 
and A:-? 






:\ Find three numbers in A. P. whose sum is 27 and whose product is 288. 
'-J The first four terms of an A. P. are r, s, t, ii. Show that r + u - s = t. 

- az-{ 1- a„). 



C. Show that if these terms are in arithmetic progression the average of the first 



%■■ The average of the n terms at, a^, a-.u . . . , a, is - (at + a 

Show that if these terms are in arit 

and last terms is the same as the average of all n 

J ^ Show that 5n = 2 [a + Ct - D^] and then use the theorems stated in 
Exercises 47, 48, and 49, page 79, and in Exercise 14, page 73, to prove that 
S„ = ^ [2a + (/. - l)ci\. 
if/ A woodsman stacks 8A: + 15 logs in such a way that there are k layers with 
\ ; 8 logs in the top layer. Each layer below contains one more log than the layer 
^"'' immediately above. Find the number of logs. 

/ n There are k animal feeding stations arranged in a line with a supply hut. 

' "^ The stations are s yards apart and the nearest is t yards from the hut. An 

attendant carries n bags of feed, one at a time, to each feeding station. How 

far will he have traveled when he ^Ves^b^^at^^t^JSo^fteUeryicing ail 

stations ? 



Ii 
l< 



Insert two real numbers between 2 and 9 so that the first three terms form an 

A. P. and the last three terms form a G. P. 

A car purchased for S2500 depreciates 15% in value every year. Find the IfC^ -^Jy 

value of the car at the end of a four-year period. 

Find the second term of an A. P. whose first term is 2 and whose first, third, 

and seventh terms form a G. P. 

The sum of the first and last terms of a G. P. of fourteen real terms is 7. 

The fifth term is the mean proportional between the second and last terms. 

Find the third term. 



/?tf 



I "I One-third of the air in a tank is removed with each stroke of a vacuum pump. 

What part of the original amount of air remains in the tank after five strokes ? 
I 'jj^ Show that the reciprocals of the terms of a.G.?. {a ^ 0, r r^ 0) form a G. P. 
I ,' Prove: If a s (R and A S (R, the arithmetic mean of a- and b- is not less than 

the absolute value of their geometric mean. 

[Hint: (a - b)^ > 0.] 

For every sequence which is both an A. P. and a G. P., determine the common 
(a) difference; (b) ratio. 



A ) Gi 



'iven a circle of radius t. Show that the area of the inscribed regular hexagon 
IS a mean proportional between the areas of the inscribed and circumscribed 
equilateral triangles. 



